This paper carefully investigates some of the existing hypotheses regarding the transmission of different colonial legacies to modern day economic growth. The fact that different colonial strategies were pursued by different colonisers in various territories suggests possible ramifications for current development paths. This paper attempts to understand why economic growth performance is different even among African countries, where former British colonies appear to do marginally better. It focuses on two key channels of transmission namely, education and trade. 36 sub-Saharan African (SSA) countries during the period 1960-2000 are considered using Hausman-Taylor estimation technique in an annualised panel data framework. In contrast with the methodology of previous studies where only the initial conditions at independence were held to influence the post-colonial growth path, this study attempts to distinguish the direct influences of colonisation from the indirect influences by combining both the initial conditions at independence alongside the subsequent post-independence changes in explaining growth differences amongst former SSA colonies. The results suggest that the indirect influences of colonial educational policies matter more for post-colonial growth than the direct influences. The results further suggest that former British SSA colonies have grown marginally faster than former French colonies during 1960-2000, and this is attributable to the favourable contribution of the indirect influence of the legacy of British colonisation in education. In other words, the educational system inherited from England is more akin to produce development. We do not find robust evidence in support of the trade transmission mechanism. The empirical literature has recently emphasised the specific colonial policy of education as the likely transmission mechanism between colonial origin and growth but none of the previous studies, to the best of our knowledge, have differentiated the direct effects of the legacy of colonial educational policy from the indirect effects. By suggesting that the post-independence education conditions matter more than the initial independence education conditions, these findings contradict the findings of previous studies, which uphold the independence education condition alone as the main driver of post-colonial growth differences amongst former colonies.
Introduction
Over the past decades, a substantial volume of literature has dwelled on the subject of colonisation and economic performance of former colonies. Economists became interested in colonial legacies in their search for the reasons why some countries have grown relatively slower than others. Notably, recent cross-country empirical evidence suggests that the identity of the colonising power (or colonial origin) might help explain the observed growth differential amongst former colonies around the world. 1 In particular, it is claimed that on average, former British colonies have grown faster than former French colonies although much controversy still surrounds the likely mechanisms of transmission of any such colonial legacy.
For instance, Klerman et al (2008) results using a sample of 49 former colonies around the world during 1960-2003 found that differences in educational policies is the main reason why former British colonies have grown faster than former French colonies. In addition, Klerman et al (2008) show that colonial origin does not matter after geographical factors are controlled for, which lends support to the initial endowments hypothesis 2 that differences in pre-colonisation initial conditions rather than in colonial policy (legal, educational, or other) are the best explanation for different growth rates amongst former colonies. However, Klerman et al (2008) results, as they themselves admit, are inconclusive, due to their high sensitivity to regional considerations and to the choice of sample considered 3 . To be thorough on this, we choose to focus mainly on the sub-Saharan African (SSA) sample of countries which does not seem to suggest an important difference in initial geographical conditions between the former British and French colonies.
Another contribution to an understanding of the channels of transmission between colonial origin and growth is in the works of Rostowski & Stacescu (2006 , 2008 , although the primary focus of their study, like Klerman et al (2008) , is not on the channels per se, but rather on the primacy 1 See for instance, the works by Klerman et al (2008) , Rostowski & Stacescu (2006 , 2008 , Price (2003) , Bertocchi & Canova (2002) , and Grier (1999) . 2 Pioneered in the works of Engerman & Sokoloff (2002) . 3 For instance, Klerman et al (2008:19) admit that their results controlling for geographical factors are highly dependent on their definition of the regional dummies for Latin America and sub-Saharan Africa and on which set of countries is analysed. between legal origin versus colonial origin on growth. Like Klerman et al (2008) , Rostowski & Stacescu also find that colonial origin matters more than legal origin and education is the likely channel through which colonial origin affects growth. In the context of this study, the main problem with the Rostowski & Stacescu papers, as with the Klerman et al paper, is that they do not probe into the different mechanisms through which colonial origin affects growth and their analysis are limited to the initial conditions at independence. Remarkable in the conclusion of the Rostowski & Stacescu paper is the suggestion that: "examining the channels through which colonial origin could affect growth is therefore the first priority for future research".
The other empirical studies that investigate the impact of colonial heritage on growth documented in the literature have mainly focused either on the channel of initial geographical conditions 4 (or betterstill, the disease environment) or on the legal channel 5 .
The objective of this paper is to investigate further on the channels through which colonial origin affects economic growth performance, focusing only on the SSA sample. Besides limiting the sample of study to a set of countries which does not suggest any important difference in the impact of initial geographical conditions, this paper goes beyond all the previous studies by distinguishing the direct effects of colonial legacies from the indirect effects. In other words, attempting to separate the initial independence conditions from the subsequent changes introduced by the independent African states.
The sample of study comprises 36 SSA countries during the period 1960-2000 using Hausman-Taylor estimation technique in an annualised panel data framework. We investigate two likely transmission channels between colonial origin and growth, namely, education and trade. In 4 See for instance, Price (2003) , Acemoglu et al (2001) , Easterly & Levine (2003) and Rodrik et al (2004) . 5 The protagonists of this debate are Raphael La Porta, Florencio Lopez-de-Silanes, Andrei Shleifer and Robert Vishny, henceforth LLSV (1997 , 1998 , 1999 ) & LLS (2008 . See also Mahoney (2001) and Levine et al (2000 Levine et al ( , 2002 . These cross-country studies show that countries that followed the English Common Law legal tradition, by colonisation or conquest, have on average grown faster than countries that followed the Civil Law tradition specifically, the French Civil Law countries. However, recent evidence as shown in the works of Acemoglu & Johnson (2005) and Klerman et al (2008) suggests that legal origin cannot explain economic growth performance. Roe & Siegel (2009) , also present a range of conceptual and factual evidence in support of why the legal origins explanations are flawed.
contrast with the methodology of previous studies where only the initial conditions at independence were held to influence the post-colonial growth path, this study attempts to distinguish the direct influences of colonisation from the indirect influences by combining both the initial conditions at independence alongside the subsequent post-independence changes in explaining growth differences amongst former SSA colonies. In other words, the rationale for including the initial conditions at independence, alongside the subsequent post-independence changes is to distinguish whether what really mattered was the persistence of initial conditions left by the colonisers, or whether the evolution of the society after independence had any significant impact on post-independence growth performance. Or betterstill, "removing" the impact of the history of the coloniser so as to see whether the changes that the newly independent nations "added on" could separately explain the economic growth path of different countries.
The results suggest that the indirect influences of colonial educational policies matter more for post-colonial growth than the direct influences. The results further suggest that former British SSA colonies have grown marginally faster than former French colonies during 1960-2000, and this is attributable to the favourable contribution of the indirect influence of the legacy of British colonisation in education. We do not find robust evidence in support of the trade transmission mechanism. The empirical literature has recently emphasised the specific colonial policy of education as the likely transmission mechanism between colonial origin and growth but none of the previous studies, to the best of our knowledge, have differentiated the direct effects of the legacy of colonial educational policy from the indirect effects. By suggesting that the postindependence education conditions matter more than the initial independence education conditions, these findings contradict the findings of previous studies, which suggest that the independence education conditions alone are a statistically significant determinant of the postcolonial growth path. Furthermore, the results suggest that although education has been largely detrimental to postcolonial growth performance in SSA, former British colonies do marginally better than former French colonies because the educational system inherited from England is more akin to produce development. These findings suggest that the choices made by European colonisers during the colonisation of Africa, notably, in educational policies, continue to matter today and are a crucial determinant of growth differences across the continent.
The rest of the paper is organised as follows. Section 2 provides a brief historical overview of the likely mechanisms of transmission at work between colonial origins and growth, while section 3 presents the methodology of the study. Section 4 discusses the key findings and checks for their robustness and also compares our results to those in the literature, notably by Klerman et al (2008) , Rostowski & Stacescu (2006 , 2008 , Bertocchi & Canova (2002) and Grier (1999) while section 5 concludes.
Historical Overview of the likely Mechanisms of Transmission between

Colonial Origins & Growth
This section provides the historical basis for our choice of the different transmission mechanisms between colonial origin and economic growth performance.
Historical sources claim that as of the late nineteenth century, Britain was the only imperial power that was committed to free trade, whilst the other European powers, notably France, were still building up their rival industries through protectionism 6 . Correspondingly, whilst British colonial economies were not under the obligation to export only to England, French colonial economies were compelled to trade mainly with France 7 . As such, it can be argued that one of the important legacies of British colonisation on its former colonies has been a long exposure to world competition through trade openness 8 , which might possibly explain why former British SSA colonies adjusted more rapidly to structural adjustment programmes implemented in the late 1980's in comparison with their French counterparts 9 . 6 Grier (1999:320) reports that, Britain had had a free trade policy from 1830, and as from 1846, British colonies were no longer forced to give British goods preferential treatment. Hence these colonies have had a long history of free trade, while the French enforced mercantilist and protectionist measures throughout the colonial period. For additional evidence see also, Maddison (1971:35) , Bolton (1973:24) and Duignan & Gann (1975) . 7 See Fieldhouse (1966:306) 8 During the inter-war period, Nigeria alone exported five times as much as all the French colonies in West Africa, Rostowski & Stacescu (2006:12) . 9 The evidence also points to the fact that former British SSA colonies grew much faster than French SSA colonies after structural adjustment.
Another important legacy of colonisation, which does not yet seem to find expression in the cross-country empirical growth literature, is the distortionary impact of different colonial taxation systems on private investment incentives 10 . Historical sources 11 claim that the dual system of administration of their colonies, characterised by punitive taxation and forced labour on the general population, was a distinctive feature of French colonial rule in sub-Saharan Africa 12 . The implication of this unique approach to local administration is to be found in the colonial legacy of taxation pursued in the post-colonial era. By contrast, Maddison (1971) has argued that one of the important legacies of British colonisation is that its former colonies inherited relatively lower levels of taxation, because indirect rule is cheaper to administer compared to direct rule, which was characteristic of French colonial rule. Austin (2008 Austin ( :1011 also argues that until very late in the colonial period, there was no direct taxation in southern Ghana and Nigeria -two of the most successful British colonies in tropical Africa. If this is true, then it could imply that former British colonies are associated with relatively lower degrees of distortions of economic activity through taxation, which could in turn imply greater private investment incentives or more free trade on the domestic scale.
Furthermore, it is well documented that educational policy was potentially the area of greatest distinction between different imperial colonial administrations. It is generally claimed that England pursued more enlightened educational policies in its colonies than did France, whose educational objective aimed essentially at training personnel for the colonial bureaucracy. For instance, Gann & Duignan (1970:354) , argue that:
"mission teachers in British Africa not only taught their pupils how to read and write, but also taught them how to try their hands at many different jobs because the teachers themselves, besides giving lessons, were also engaged in such diverse activities as constructing their own buildings, cultivating their own crops, experimenting in agriculture and building roads".
In addition, it is widely held that primary instruction in former British colonies was administered through village schools using native teachers and the local vernacular languages of the people, Crowder (1968:185) and Asiwaju (2000) . 12 Crowder (1968:186) argues that the "code d'indigénat", which was instituted in French sub-Saharan Africa aimed at achieving the employment of native labour through the imposition of relatively high taxes on blacks and in default of payment they would incur a sentence of forced labour. whilst in former French colonies, pupils were generally boarded from their homes to far away schools where they were taught in the French language, using French textbooks, and by French teachers. This is suggestive of a different approach to educational provision with different repercussions on post-independence human capital accumulation and development.
Finally, an important colonial legacy that also merits attention in the empirical literature is the impact of the Franc CFA 13 currency board which links France to most of its former SSA colonies. The Franc CFA currency board, it is argued, has been instrumental in lowering inflation and the black market exchange premium while enhancing the contribution of imports to GDP growth. However, as the evidence also suggests, the impact of the currency board on market distortion could go the other way 14 . Thus, a major distinction between the former British and French SSA colonies has been the fact that almost all former British SSA colonies have floating exchange regimes, whereas, almost all former French SSA colonies operate under a fixed exchange regime.
In summary, this paper will focus primarily on two likely channels of transmission between colonial origins and growth namely:education or human capital channel: which will be proxied by two variables, namely, 
Methodology
This section describes the empirical model, the estimators, the estimation strategy as well as the variables and datasets used in the study. 13 The Franc CFA stands for Franc de la Communauté Financiere en Afrique meaning Financial Community of Africa Franc. 14 For instance, one of the main arguments for devaluing the Franc CFA by 50% in January 1994, was because of its excessively distortionary effects on the economies of those countries. See Collier & Gunning (1999) .
Empirical Model
The questions we seek to answer in this paper are whether colonial origin really matters for postindependence economic growth in SSA. If yes, what are its channels of transmission?
To answer these questions, we specify the regression model as follows:
Where:
is the per capita GDP growth during 1960-2000, -is a matrix of colonial origin dummies comprising BCORG (which takes the value 1 for
British colonial origin and zero otherwise), FCORG (which takes the value 1 for French colonial origin and zero otherwise) and PCORG (which takes the value 1 for Portuguese former colonies and zero otherwise) and BECORG (which takes the value 1 for Belgian former colonies and zero otherwise). 15 -is a matrix of control variables that serve as likely transmission channels between colonial origin and growth, -is a matrix of interaction terms linking colonial origin dummies with the transmission mechanisms A model with interaction terms can be presented in a simplified form as:
Where and represent the matrix of transmission channels and the vector of colonial origin dummies respectively. Thus, tells us whether the impact of a specific transmission channel is significantly different across colonial origins.
is a matrix of control variables that are standard in the growth literature, in addition to controls for the duration of colonisation.
is a vector of individual country effects reflecting unobservable country heterogeneity and is a vector of error terms.
Choice of Estimator
We perform our analysis on the empirical model specified in equation (1) (1) above, results in the elimination of the term, and hence the bias.
However, the FE also eliminates the time-invariant regressors, and is therefore incapable of giving estimates of and .
The random-effects (RE) model, on the other hand, assumes no correlation between the explanatory variables and the individual effects, implying that, in the presence of endogeneity RE will yield biased estimates. Hence, inferences from the RE model are likely to be misleading. This is equally true for the OLS estimator, which also assumes exogeneity of all regressors and the random individual effects.
Against these two contrasting worlds of all or nothing correlation between the individual effects and the regressors, Hausman and Taylor (1981) (2), ignores the endogeneity due to the presence of the term and will therefore yield biased though consistent estimates.
To get around the shortcomings of the within-estimator in estimating the time-invariant regressors, Hausman and Taylor suggest an instrumental variable estimator which pre-multiplies equation (2) by where Ω is the variance-covariance term of the error component , and then performs two-stage least squares (2SLS) using as instruments . is the within-transformation matrix with having a typical element where is the individual mean. As Baltagi et al (2003) show, this turns out to be equivalent to running 2SLS with as the set of instruments 16 .
It is important to emphasize that the order of identification must hold for equation (2) 
Estimation Strategy
In order to answer the question whether colonial origin matters for economic growth in SSA, we specify a simple growth model in which the only explanatory variables are the various colonial origin dummies (BCORG, FCORG, PCORG & BECORG) . This is easily achieved using OLS with robust standard errors.
To determine which transmission mechanisms are at work, we include variables that capture the different transmission channels, alongside their corresponding interaction terms with colonial Irrespective of the nature of the influence of the channel (direct or indirect), it would be important to know whether the impact of the channel is identical across the board for all colonial origins or it matters disparately across colonial originswhich is the role of the interaction terms between the transmission variables and colonial origin dummies in the regression models.
Variables and Data
The dependent variable in all model specifications is the per capita GDP growth during 1960 . Amongst the explanatory variables, we include the colonial origin dummies. We classify the SSA countries in the sample into four broad colonial origin families, namely -British colonial origin (BCORG) for colonies that acquired their independence from Britain, French colonial origin (FCORG) for countries that acquired independence from France, Portuguese colonial origin (PCORG) for countries that acquired their independence from Portugal and Belgian colonial origin (BECORG) for countries that acquired their independence from Belgium.
By basing colonial origin on the identity of the coloniser through which independence was acquired, we are assuming in line with the tradition in the literature, that it is the colonial power that granted independence that significantly shaped the country's post-colonial future 17 .
Countries that witnessed a relatively short period of colonisation (e.g. Ethiopia) or which were never colonised (e.g. Liberia) are excluded from the sample. Furthermore, countries that had multiple colonisation experiences with the experience of the previous colonisers impacting for a significant period of the country's colonial history (e.g. South Africa) are also excluded. We also exclude Cape Verde and the Comoros Islands for lack of consistent data. Table 1 below provides a classification of the countries in the dataset together with their dates of colonisation and independence.
Besides the colonial origin dummies, the other choice explanatory variables are a set of variables that capture the two transmission mechanisms between colonial origin and growth. These are:
The gross secondary enrolment rates during 1960-2000 (SEC) to capture the education or human capital transmission channel. The conventional growth literature suggests that human capital enhancement is good for growth either because it raises the overall productivity of the economy or because it favours the development of pro-growth institutions. 18 However, this evidence is inconclusive as other empirical studies, notably by Pritchett (2001) Where necessary, we use openness to international markets as alternative proxy for the trade channel.
Furthermore, we introduce another set of six control variables that are standard in the growth literature. These are:
The natural logarithm of initial real per capita GDP in 1960 (LOGPCGDP60) to capture convergence effects. Quah (1993) argues that due to the problem of reversion to the mean, the 18 For instance, Easterly & Levine (1997) and Glaeser et al (2004) find a positive contribution of human capital to GDP growth in their regressions. 19 See for instance, Sachs & Warner (1997) . (1993) in suggesting a possible correlation between labour force growth (proxied by population growth) and income growth and the two are expected to be positively correlated. Solow (1956) and Swan (1956) Finally, a measure of the ethno-linguistic fractionalisation (ETHNIC). The expected sign of ETHNIC in the growth regression is negative, according to the evidence from Easterly & Levine (1997) and Mauro (1995) .
In addition to this set of control variables, we introduce a variable, DUREE, to capture the duration of colonial rule. DUREE is obtained by subtracting the respective country independence
year from the year that the country was first colonised. 21 Table 2 summarises the definition of variables and sources. 20 The variable includes both private and public investment. 21 It would have been consistent to take into account only the year that the last coloniser arrived (for those countries that had multiple colonisation experiences) but this detail would not add much to the present analysis. 
Discussion of Results
The discussion of the results follows the two-stage empirical strategy. Accordingly, we first analyse stage one results based on simple OLS estimation and then proceed to stage two results based on the HT estimator. Of the two transmission mechanisms tested, only the education channel appears to matter while the trade channel is insignificant. Of the two education channel variables, only SEC is statistically significant (at 1% level), although negative, suggesting that the indirect influence of colonial educational policies matters more than the direct influence. This result also suggest that, The findings from these different model specifications give an idea of the possible transmission channel between colonial origin and growth in SSA. However, because of the bias and inconsistency of OLS estimation, this evidence is inconclusive and requires further investigation using alternative techniques and measurement. only SEC is statistically significant (at 1% level), although negative, suggesting that the postindependence educational policies of the former colonies are largely responsible for the observed growth differences amongst these countries. In other words, the indirect influence of colonial educational policies matters more than the direct influence. The lack of statistical significance on the independence education variable (SEC_IND) suggests that the initial education conditions of SSA countries at independence can not be held in explaining growth differences amongst former Rostowski & Stacescu (2006 , 2008 , Bertocchi & Canova (2002) and Grier (1999) where the independence education conditions are found to be the main determinants of the post-colonial growth path. The results in model 2 which controls for possible differences in post-independence educational policies across colonial origins reveal a positive and highly statistically significant (at 1%) sign on the British colonial origin post-independence education interaction term (SEC_BRI) suggesting that, in comparison with former French colonies, the post-independence education conditions in former British SSA colonies have been more favourable to growth. In other words, the reason why former British SSA colonies appear to do better than former French colonies is because the indirect influence of British colonial education legacy is more akin to produce development than the indirect influence of French colonial education legacy.
Stage One Results Based on Simple OLS
Stage Two Results Based on HT Estimation
The results in models 3 and 4 tests the robustness of the results in models 1 & 2 respectively by using an alternative measure of the education channel, namely, the average schooling years in the population aged 15 and above (AYS & AYS_IND). The results in model 3 basically uphold the results of model 1 while the results of model 4 uphold that of model 2. In other words, the indirect influence of colonial educational policies matter more for growth than the direct influence and former British colonies do comparatively better than former French colonies because of a superior legacy of education inherited from England. Another important inference from the results in Table 6 is that, the direct influence of colonial educational practices, has positive (although statistically insignificant) repercussions on post-independence growth while the indirect influences (or additional changes brought in by the independent African states) have negative repercussions on growth.
It is worth mentioning that we repeated the empirical strategy employed in this study using a panel every five (5) and every ten (10) years of all variables that span through 1960-2000 and obtained similar results. We do not report these results here due to space constraints however, they are available on request.
In conclusion, it is worth recalling that only one of the two transmission channels explored has survived after subjection to alternative techniques and to alternative proxies, namely, the education channel. We do not find robust evidence in support of the trade channel.
Conclusion
This paper sought to investigate whether colonial origin really matters for economic growth in SSA during 1960-2000 and if it does, what its likely transmission mechanisms are. Two likely channels of transmission, namely, education and trade were investigated. The methodology that has been applied in this study is slightly different to that of previous works, where only initial conditions at independence were held to influence the subsequent growth path. In contrast, this study attempts to distinguish the direct influences of colonisation from the indirect influences by combining both the initial conditions at independence alongside the subsequent postindependence changes in explaining growth differences amongst former SSA colonies.
The results suggest that the indirect influences of colonial educational policies matter more for post-colonial growth than the direct influences. The results further suggest that former British SSA colonies have grown marginally faster than former French colonies during 1960-2000, and this is attributable to the favourable contribution of the indirect influence of the legacy of British colonisation in education. In other words, education has a larger positive effect on growth in former British colonies, in comparison to former French colonies. These findings suggest that the choices made by European colonisers during the colonisation of Africa, notably, in educational policies, continue to matter today and are a crucial determinant of growth differences across the continent. We do not find robust evidence in support of the trade transmission mechanism.
The empirical literature has recently emphasised the specific colonial policy of education as the likely transmission mechanism between colonial origin and growth but none of the previous studies, to the best of our knowledge, have differentiated the direct effects of the legacy of colonial educational policy from the indirect effects. By suggesting that the post-independence education conditions matter more than the initial independence education conditions, these findings contradict the findings of previous studies, which suggest that the independence education conditions alone are a statistically significant determinant of the post-colonial growth
